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§ 14. Reaction Rate of DPHe Beam Fusion 
Kanno, R., Okamoto, M. 
From the viewpoint of neutron-less, the D-
3He reaction may be the best choice, because 
more than 70 % of the fusion power is car-
ried by the 14.7 MeV fusion-produced protons 
and use of this reaction is ecologically accept-
able. We calculate here the reaction rate for use 
of the deuterium (or helium 3) beam injecting 
into the helium 3 (or deuterium) plasma. 
By means of the method used by Gaffey[l], 
the distribution of the beam /b( v, ~, t) is given 
as 
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where S0 is the injection number of beam par-
ticles par a unit time, Pt( ~) is the Legendre 
polynomial in ~, Vb is the injection velocity of 
beam, Vc is the crossover velocity given as 
(2) 
Vt~ is the electron thermal velocity, rlJ is the 
Spitzer slowing down time given by 
(3) 
z2 is the effective charge of the background ions 
by z2 = Li niZl fneZl. 
Now we can calculate the D-3He reaction rate 
77(t), using the beam distribution (1), which is 
given as 
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where u0_3~e is the cross section of the D-3He 
reaction and V is the volume. Here we suppose 
that the distribution function of the plasma 
/p( v) is the Maxwellian. The reaction rate is 
calculated as in Figs. 1 and 2. 
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Fig. 1. The reaction tate of D(beam)-
3He(pl~ma). 
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Fig. 2. The reaction rate of D(plasma)-
3He(beam). 
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